Functional impairment of renal organic cation transport in experimental diabetes.
This study was designed to determine the effect of diabetes on the function of the renal organic cation transport system that mediates the excretion of a wide variety of toxicants and drugs. The experiments compared the ability of renal cortex slices from streptozotocin-induced diabetic and non-diabetic rats to accumulate the model cation, 14C-tetraethylammonium under controlled conditions. Initial experiments demonstrated a progressive decline in tetraethylammonium accumulation with increasing duration of diabetes. The maximal decrease was observed at 21 days after streptozotocin injection. Time-dependent incubations revealed that tetraethylammonium uptake from both diabetic and non-diabetic rats followed a curvilinear pattern expected of an active process. However, at steady state the diabetic-derived slices accumulated a significant 38% less tetraethylammonium versus slices from non-diabetics. Concentration-dependent incubations of tetraethylammonium (0.01-10 mM, 60 min.) demonstrated saturable transport in both diabetic and non-diabetic slices with a significantly decreased capacity of diabetic-derived slices to accumulate tetraethylammonium. Cellular respiration rates in the two groups were not different. Insulin treatment of the diabetic rats prevented the transport decline. While the causative factor of the transport impairment in diabetes is unresolved, this study documents an aspect of diabetic nephropathy that has not been previously reported but which may have important implications for renal excretion of cationic drugs and toxicants. The results also provide a mechanism for the well-documented "protection phenomenon" by which the kidneys of diabetic rats are resistant to nephrotoxicity induced by the chemotherapeutic agent cisplatin.